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CAPACITORS, VARIABLE, CERAMIC DIELECTRIC,
GENERAL SPECIFICATION FOR

This specification is approved for use by all Depart-

APEL

ments and Agencies of the Oepartment of Defense.

i. SCOFt

1.1 Scope. This spec1f1cation covers the general requ!rements for ceramic
dielectTic, yariabie capacitors intended for operation over a temperature range of
-55°C to *85°C, for use in circuits where periodic adjustments are required (see
6.1.).

i.2.1 Type designation. The type designation shaii be in the foiiowing form,
_ and as specified (see 3.1 and 6.2):
cvlil A 070
| | t
! ! |
| | i
Style Characteristic Capacitance
(1.2.1.1}) (1.2.1.2) (1.2.1.3)
1.2.1.1 Style. The style is identified by the two-ietter symboi “LV" foliiowed
by & t=c=d1?‘.')‘t—7u==b"; the lettere identify ceramic dielectric, variable
capacitors and the number identifies the shape and dimensions of the capacitor.
—

deneficial comments (recommendations, add1tions. delet1ons) and any pertinent

|
|
data which may be of use in improving this document should be agdressed to! H
|
|

Air Force Logistics Command, 2750 ABW/ES, Gentile Air Force Station, Dayton,

|
i
|
| Oh 45444-4500 by using the self-addressed Standardization Document Improvement
|
|

Proposal (DD Form 1426} appearing at the end of this document or Dy ietter. %
{
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1.2.1.2 Characteristic. The characteristic {s identified by a single letter in
accordance with table I.

T 7 ) i
| | Capacitance change from value at 25 C |
! 1 T ! I
|  Symbol I At -55°C | At +85°C | At +125°C |
i [ Minimum | Maximum | Minumum | Maximum | Minimum | Maximum |
T ! 1 T 1 1 1 1
| | Percent : Percent : Percent { Percent | Percent : Percent :
| | |

I S -4.5 | +2.0 I -2.5 | +2.0 I -4.2 I +3.4 |
| B - - - - - | A0 | +3.5 | -2.5 | -0.5 | -4.2 | -0.8 |
i C - - - - <« -1.0 i +6.5 i -4.0 i -1.0 i -6.7 i -1.7 i
I +1.8 | +7.0 I -5.0 | -1.58 | -8.5 i -2.5 !
l £ - - - - - | +3.0 | +14.0 | -10.0 | -3.0 | -15.0 | -9.0

N R 0.0 | +14.0 | -8.0 | -3.0 | -14.0 | -5.0 |
| | ! ] | | | |
! T _ . !
I { Temperature coefficient -55 L to *8d> ( ;
I +100 *150 ppm/°C |
Il H - - - - - | +100 2600 "

I d - - - - - | -300 *300 . |
P K- - - - - -450 +300 v

[ AP | + 50 150 " ]
I M- - - - - | -100 2500 "

| N = = = - - | -300 *800 "

I P - - - - | -400 +500 " '
| Q - - - - - | -1500 %900 -

I R - - - - -] -200 400 N |
[ R -150 #300 - ]
iy - - - - - | -1200 *500 " |
[ 0 *400 " |
I X - - - - - | 0 %200 "

Yy -« - - - - -450 =300 " |
} 7 - - - - - } -750 2300 " .
i | |

1.2.1.3 CaFacitance. The nomina)l maximum rated capacitance value expressed in
D

picofarads Tpr] 1s Tdentified by a three-digit number; the first two digits
represent significant figures and the last digit specifies the number of zeros to
foiiow. #wWhen fractional vaiues are required, the ietter “R" shall be used to
indicate the decimal point. For example: 2R5 indicates 2.5 pF.
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MIL-C-81C

2. APPLICABLE DOCUMENTS

2.1 Government documents.

2.1.1 Specifications, standards, and handbooks. The following specifications,
standards, and handbooks form a part of this document to the extent specified
herein. Uniess otherwise specified, the issues of these docuwments are those
listed in the issue of the Department of Defense Index of Specifications and
Standards (DODISS) and supplement thereto, cited in the solicitation (see 6.2).

SPECIFICATION
MILITARY
MIL-C-39028 - Capacitors, Packaging of.

(See suppliement 1 for list of associated specification sheets.)

STANDARDS
MILITARY
MIL-STD-105 - Sampling Procedures and Tables for Inspection by
Attributes.
MIL-STD-202 - Test Methods for Electronic and Electrical
Component Parts.
MIL-STD-45662 - Calibration Systems Requirements.

(Unless otherwise indicated, copies of federal and military specifications,
standards, and handbooks are available from the Naval publications and Forms
Center, (ATTN: NPODS), 5801 Tabor Avenue, Philadelphia, PA 19120-5099.)

2.2 Qrder of precedence. In the event of a conflict between the text of this
document and the references cited herein {except for related associated detail
specifications, specification sheets, or MS standards), the text of this document
takes precedence. Nothing in this document, however, supersedes applicable laws
and regulations unless a specific exemption has been obtained.

3. REQUIREMENTS

3.1 Specification sheets. The individual item requirements shall be as
‘specified herein and in accordance with the applicable specification sheet. In
the event of any conflict between the requirements of this specification and the
specification sheet, the latter shall govern.

3.2 Qualification. Capacitors furnished under this specification shall be
products which are authorized by the qualifying activity for 1isting on the
gpg}icabIe qualified products 1ist at the time of award of contract (see 4.4 and

3.3 Material. The material shall be as specified herein. When a definite
materiaT 15 not specified, a material which will enable the capacitors to meet the
performance requirements of this specification shall be used. Acceptance or
approval of any constituent materfal shall not be construed as a guaranty of the
acceptance of the finished product.

3.4 Design and construction. Capacitors shall be of the design, construction,
and physical dimensions specified (see 3.1).

3.5. Dielectric withstanding voltage. When measured as specified in 4.6.2,
capacitoTs shall withstand the direct current (dc) potential without damage,

breakdown, or flashover,
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MIL-C-81C

3.6 Barometric pressure {reduced). When measured as specified in 4.6.3,
capacitors shall withstand the dc potential without breakdown or flashover.

3.7 Insulation resistance. When measured as specified in 4,6.4, the insulation
resistance of the capacitors shall be not less than 10,000 megohms.

3.8 Capacitance. When measured as specified in 4.6.5, the minimum capacitance
shall be no greater than the minimum value specified and the maximum capacitance
shall be not less than the maximum value specified, and no greater than 50 percent
above the maximum value specified (see 3.1).

3.9 Dissipation factor. When measured as specified in 4.6.6, the dissipation
factor of capacitors shall be not more than 0.2 percent.

3.10 Temperature coefficient and capacitance drift.

3.10.1 Temperature coefficient. When measured as specified in 4.6.7.1,
capacitance-change measurements shall be within the limits specified in table I
for the applicablie characteristic.

3.10.2 Capacitance drift (for qualification only). When calculated as
specified Tn §.5.7.2, capacitance drift shall be within 0.50 picofarad of the
initial step 1 measurement.

3.11 Terminal strength. When measured as specified in 4.6.8, there shall be no
fracture, loosening of parts, or other mechanical failures.

3.12 Torque. When measured as specified in 4.6.9, the torque values shall be
within the iimits specified for individual capactior styles (see 3.1).

3.13 Fatigue. When measured as specified in 4.6.10, capacitors shall meet the
following requirements:

Capacitance - - - - - - - - Change not more than 12 percent or 0.75
picofarad, whichever is greater, from the
initial value obtained when measured as
specified in 4.6.10.

Torque - - - - - - - - - - As specified for individual capacitor styles
(see 3.1).

3.14 L{ife. When tested as specified in 4.6.11, capacitors shall meet the
following requirements:

Insulation resistance - - - As specified in 3.7,

Capacitance - - - - - - - - Unless otherwise specified, change not more
than 5 percent or 0.50 picofarad, whichever
is greater, from the inftial value obtained

when set and measured as specified in
4.6.11.1.

3.15 Shock, specified pulse. When capacitors are tested as specified in
4,.6.12, there shall be no intermittent contacts of 0.5 millisecond (ms) or greater
duration or arcing or other indication of breakdown, nor shall there be any open
or short circuiting or evidence of mechanical damage.

Source: https://assist.dla.mil -- Downloaded: 2016-11-03T19:55Z
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MIL-C-81C

3,16 Vibration, high freguency. When capaciters are tested as specified in
4,6,13, there shall be no intermittent contacts of 0.5 millisecond (ms) or greater
duration or arcing or other indication of breakdown, nor shall there be any open
or short circuiting or evidence of mechanical damage. Capacitors shall also meet

the following requirements:

Capacitance - - - - - - - - - - Change not more than 2 percent or 0.5 pF
(0.25 pF for values less than 10 pfF),
whichever is greater, from the fnitial
value obtained when measured as specified

in 4.6.5.
Dissipation factor - - - - - - Not more than 0.2 percent.
Dielectric withstanding
voltage - - - - - - - - - - As speciffed in 3.5,

) ]
3.17 Moisture resistance. When measured as specified in 4.6.14, capacitors
shall meet the following requirements:

V15ua1 1nspection

insulation resista

Capacitance - - -

e« = = - - There shall be no mechanical damage.

- - - = = Sha‘t} ci‘w‘%ﬁ 10,000 m:schmso

- - - - - Change not more than 10 percent for
styles CVil, CV14, and CV¥V21, and not more
than 5 percent for styles CV31l and CY34
from the initial value obtained when set
and measured as spec1f1ed in 4 .6.5.

fgissipation facter - - - - - - Shall not be more than 0.5 percent.

i

3.18 Marking. ¢Each capacitor shall be legibly marked with smear-resistant ink
that wilT withstand the environmental tests specified herein and shall be marked
with the type designation, and the manufacturer's name or symbol. The marking
shall not be placed on the mounting surface. There shall be no space between the
symbois which comprise the type designation. If fack of space requires it, the
type designation may appear on two lines. In this event, the type designation
shall be divided between the style and the characteristic symbols and shall appear
on two lines as shown in the following example:

cvll
A070

Other markings which in any way interfere with, obscure, or confuse those
specified herein, are prohibited. Marking shall remain legible after all tests.

3.19 Workmanship. Capacitors shall be manufactured and processed in a careful
and workmaniike manner in accordance with good design and good practice.

3.19.1 Soldering. Flux for soldering shall be rosin or rosin and alcohol. No
acid or acTH—?ETT?ﬂshall be used in preparation for or during soldering; however,
exception is permitted for preliminary tinning of electrical connections and for
tinning or soldering of mechanical joints not used to complete electrical
circuits, but in no case shall acid or acid salts be used where they can come in
contact with insuiation material, uniess they are removed in the processing.
Where acid or acid salts are used, as permitted above, they shall be completely
neutralized and removed 1mmediate\y after use. All excess solder shall be
removed. Where possible, electrical connections shall be mechanically secure
before soldering and electrically continuous after soldering. The inclusion of
sflver in tin-lead solder is recommended to counteract alloying effects with the
plating on the dielectric.

3.19.2 Finish of terminals., The terminals shall be so coated that soldering
can be accomplished readily.
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4, QUALITY ASSURANCE PROVISION

A Y Dasconmnms dhiVtd o, Lam Imooarn e
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Yy > - < 9
or purchase order, the contractor 1s respo the performance of a
inspection requirements (examinations and tests) as specified herein. Except as
otherwise specified in the contract oF purchase order, the contractor may use his
own or any other facilities suitable for the performance of the inspection
requirements specified herein, unless disapproved by the Government. The
Government reserves the right to perform any of the inspections set forth in this
specification where such inspections are deemed necessary to ensure supplies and
services conform to prescribed requirements.

4.1.1 Responsibility for compifance. All {items shall meet all requirements of
sections 3 and 5. The inspection set forth in this specification shall become a
part of the contractor's overall inspection system or quality program. The
absence of any inspection requirements in the specification shall not relieve the
contractor of the responsibility of ensuring that all products or supplies
submitted to the Government for acceptance comply with all requirements of the
contract. Sampling inspection, as part of manufacturing operations, is an
acceptabie practice to ascertain conformance to requirements, however, this does
not authorize submission of Known defective material, either 1§ ed or actual,
nor does it commit the Government to accept defective material

P Y
nailicatc
.

4.2 C(Classification of inspections. The examination and testing of capacitors
shall be classified as follows:
- Niald fdaaddanm doacaaa & d am { = A A\
a Nuatririvasviun IIIEPE run 1€¢C e 2T B BN}
b. Quality conformance inspection {see 4.5).

4,3 Inspection conditions. Unless otherwise specified herein, all inspections
shall be performed 1n accordance with the test conditions specified in the
"GENERAL REQUIREMERTS" of MIL-S7D-202.

4.4 Qualification inspection. Qualification inspection shall be performed at a
laboratory acceptabie to tne wovernment (see 6.3), on sampie units produced with
equipment and procedures normally used in production.

amp -~ £ - Y oo md b o mmme e 2 o d o~ - s amme 1l a Al A ama~ X b & o~

"~"nl 3 |"= IIUIIIUEI vl SAWMPIT UM LY Lumprisiny a >awmpic vl Lapavi Lvi s [

be subjecte qualification inspection shall be as specified in table Il or the

appendix to this specification.

4.4,2 Inspection routine. The sample shall be subjected to the inspections
specified‘in table II, in the order shown. A1l sample units shall be subjected to
Sha &moemaa mma AL b= A T he ~ cameTla 2211 aham o Ad ld Adad vy cmand £ ad 4
Lne III)PULLIUH) Ul yroup 4. e Samnpie s>niait LHEe!ll Ve Uil viucu ad 2pEL il TRV N
table Il for groups Il and 11l and subjected to the inspection for their
particular group.
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MIL-C-81C

TABLE 11. Qualification inspection.

T | A | | |
| Examination or test |Requirement| Method INumber of INumber of |
i | paragraph iparagraph |sample units|failures ]
1 | { [to be testedipermitted 1/|
| { | | (i Rl
I ! 1 |} i I
| Group ! | | ! | |
| | | ! Loy
| VYisual and mechanical | i i i |
! inspection: | | 4.6.1 N h 13 |
l Design, construction, and | o !} ~ | } . |
| physical dimensions {3.1 and 3.4} i/ 2 i’/ 1 i
! Marking 2/ and workmanship| 3.18 to | ! ! |
| N 13.19.2 inc¥l 1Y N oo
| Dielectric withstanding voltage] 3.5 1 4.6.2 |l > 26 al ? i 1
| Barometric pressure (reduced) | 3.6 | 4.6.3 | \18 fy 1 f
| Insulation resistance ! 3.7 | 4.6.4 | ? | ? !
| Capacitance | 3.8 i 4.6.5 II II i
| Nececedmnatdinan Farenr | 2. Q i 4 6.6 | | i
1 Ul))lpﬂ‘.l\l" taL bV T t -~ o - v T e w e l/ v/ .
| Temperature coefficient and | | _ | i | . I
| capacitance drift ! 3.10 } 4.6.7 } 6 ) l 1 ‘
]

) ] ] ¥ I i
| Group 11 | | | | |
| | i i | |
| Terminal strength ! 3.11 } 4.6.,8 1N | |
i Torque | 312 | 469 |\ N I
| Fatigue | 3.13 | 4.6.10 I{lZ | > 1 |
| Life | 3.14 ! 4,611 ) | |
| l l i 1/ |
| Group I11 | | | | |
| | ! ] | !
| Shock, specified pulse | 3.15 | 4.6.12 Y N |
| Vibration, high frequency | 3.16 | 4.6,13 | }12 | ] 1 i
| Madesd.iima mocdodsdaman ] ? 17 ] A £ 1A 1 1 |
i mOoiSture resisStance i o el ] FeVedT (4 1 K4 i
1/ A sample unit having one or more defects will be considered as one defective.

2/ Warking will be considered as a defect only if it becomes illegible as a

result of any of the tests.

4.4.3 Failures. Faflures in excess of those allowed in table Il shall be cause
for refusal to grant qualification.

4.5 Quality conformance inspection.

4.5.1 1Inspection of product for delivery. Inspection of product for delivery
shall consist of groups A, B, and C inspection.

4,5,1.1 1Inspection iot. An inspection 1ot shaii consist of capacitors of the
same style and characteristic produced under essentially the same conditions, and
offered for inspection at one tine

4 5.2 Groun A ins

R4 LS

and tests specitied

Group A inspection shall consict of the examinations

Ve vy HAR Y

t n
table 111, in the order shown.

4,5,2.1 Sampling plan. Statistical sampling and inspection shall be in
accordance w!fﬁ HIE §TU 105 for general inspection levels. The acceptable quality
levels (AQL) shall be as specified in table III. Major and minor defects shalil be
as defined in MIL-STD-105. One hundred percent inspection shall be performed when
1ot sizes are such that MIL-STD-105 would waive testing,
7
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MIL-C-81C

TABLE I11. Group A inspection.

AQL (percent)

1
Examination or test Requirement | Method defective

e
paragraph |paragraph

Major Minor

Group 1

Visual and mechanical inspection
Design, construction, and
physical dimensions
Marking 1/
Workmanship

3.1 and 3.4
3.18

3.19 to

3.19.2 1inc)

4.0

Subgroup 2

Dielectric withstanding voltage
. Insulation resistance

Capacitance

Dissipation factor

1.0

W W Www

SR ERUS USSR DRSS ——
W oE~NW;

|
|
1
|
T
|
|
|
|
| 1.0
|
|
|
|
|
|
|
|
]
I
!

—— —— ——————— —— o —— — — G — p— ol
—— ——— —— ——— — — — — —— . et G G it} s

I
|
{
|
|
I
1
|
|
|
|
|
]
|
1
|
|
]
|

e — ———— ——— ——— — e e o s e ] . ] e cmcmd

1/ Marking defects are considered major and are based on visual examination only.

4.5.3 Group B inspection. Group B inspection shall consist of the tests
specified Tn table IV, in the order shown. Shipment of capacitor lots shall not
be accomplished until representative samples of the lot have successfully
completed the group B tests.

4.5.3.1 Sampling plan. The sampling plan shall be in accordance with
MIL-STD-105 for special inspection levels. Unless otherwise specified herein,
normal inspection levels shall be used at the start of the contract. The AQL
shall be 2.5 (percent defective) and the inspection level shall be S-4, 1If the
number of defectives exceeds the amount specified, the lot shall be rejected.

TABLE 1Y. Group B inspection.

1 T 1 T
| Examination or test | Requirement | Method |
| { paragraph : paragraph :
] | 1

Terminal strength | 3.11 l 4.6.8 |

| Torque | 3.12 | 4.6.9 |
| Temperature coefficient : 3.10.1 : 4.6.7.1 :

4.5.3.2 Disposition of sample units. Sample units which have been subjected to
group B inspection shall not be delivered on the contract or order.

4,5,3.3 Rejected lots. If an inspection lot is rejected, the suppliier may
withdraw the lot, rework it to correct the defects, or screen out the defectives,
as applicable, and reinspect. Such lots shall be kept separate from new lots and
shall be clearly fdentified as reinspected lots. Rejected lots shall be inspected
using tightened inspection. Failure of a resubmitted 1ot due entirely to failure
to pass the tests which caused a previous rejection shall be cause for final
rejection,
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4.5.4 Periodic inspection. Periodic inspection shall consist of group C
inspection.

4.5.4.1 Group C inspection. Group C inspection shall consist of the tests
specified in table V, in the order shown. Sample units shall be taken at random
from capacitors currentiy in production. The number of sample units to be
inspected shall be as specified in taple V. Separate samples of the size required
by table V shall be used for each sampling period and each subgroup listed.
Defectives in excess of those allowed in table Y shall constitute failure.
Delivery of unfts fs not to be delayed pending results of group C testing.

4.5.4.2 Sampling procedure. At the discretion of the Government, but not in
excess of once each month, a sample consisting of 12 sample units of each style
and characteristic shall be taken at random from capacitors currently 1in
production. These specimens shall have passed all group A tests.

4.5.4.3 Test routine. Specimens chosen in accordance with 4.5.4.2 shall be
subjected to the group C tests specified in table Y. No more than one defective
capacitor will be allowed for a single sample (12 sample units).

TABLE V. Group L inspection.

] I I TNumber of INumber of |
} Examination or test |Requirement | Method |sample unitsidefectives |
| | paragraph |paragraph [to be lallowed |
| | ] linspected | |
| )| T I ! |
{ Subgroup 1 tests } : : : :
| Fatigue | | | | i
| Life | 3.13 | 4.6.10 | 12 | 1
| | 3.14 | 4.6.11 | } |
I | | | | |
{ Subgroup 2 tests 1 | l { |
| |
| Barometric pressure {reduced) | 3.6 | 4,6.3 | ] |
| Shock, specified pulse | 3.15 | 4.6.12 | 18 | 1 |
| vibration | 3.16 | 4,6.13 | [ |
| Moisture resistance : 3.17 | 4.6.14 : : !
| | |

4.5,4.4 Noncompliance. If a sample fails to pass group C inspection, the
supplier shall take corrective action on the materials or processes,’  or both, as
warranted, and on all units of product which can be corrected and which were
manufactured under essentially the same conditions, with essentially the same
materfals, processes, etc., and which are considered subject to the same failure.
Acceptance of the product shall be discontinued until corrective action,
acceptable to the Government, has been taken. After the corrective action has
been taken, groug C inspection shall be repeated on additional sample units (all
inspection, or the inspection which the original sample failed, at the option of
the Government). Groups A and B inspection may be reinstituted; however, final
acceptance shall be withheld until the group C reinspection has shown that the
corrective action was successful. 1In the event of failure after reinspection,
information concerning the failure and the correctfve action taken shall be
furnished to the contracting officer.
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4.5.5 Retention of qualification. To retain qua\ification. the manufacturer
shall forward at 6-month intervals, to the qualifying activity, & summary of the
results of groups A and B tests, indicating as a minimum the number of lots which
passed and the number which fa11ed and a sunmary of the results of group C tests,
including the number and type of any part failure. The summary shall include
those tests performed during the 6-month period. If the summary of the test
results indicates nonconformence with specificetion requ‘renents. cctﬁon shcll be
taken to remove the faiiing product from the quaiified products list. Failure to
submit the summary shall result in loss of qualificatfon for that product. In
addition to the periodic submission of 1nspection data, the supp11er shall
immediately notify the qualifying activity at any time during the 6-month period
that the inspection data indicates failure of the qualified product to meet the
requirements of the specification,

.a
n

4.5.6 Inspection of packaging. The sampling and inspection of the preservation,
packing, and container marking shall be in accordance with the requirements of
MIL-C- 39028 (see 6.4).

4.6 Methods of inspection.

4,.6,1 Visual and mechanical examination. Ca
verify that the matertiais, design, construction

workmanship are in accordance with the appiicab
3.18, and 3.19).

citors shall be examined to
physical dimension, marking, and
e requirements (see 3.1, 3.3, 3.4,

apa
D
s
]

c

4.6.2 Dielectric withstanding voitage (see 3.5].

4.6.2.1 Terminal to terminal. Capacitors shall be tested in accordance with
method 301 of MIL-51D-202. 1The foliowing detaiis shaii appiy:

a. Magnitude of test voltage - 2.2 times applicable rated dc voltage.

o
lD

uration of application of test voltaue - 3 #2 seconds.
c. Points of application of test voltage - Between terminals.
d. Limiting value of surge current - 50 milliamps.

2 Terminal to mounting. Capacitors shall be tested in accordance with
with the following exceptions:

4.6.2,
4.6.2.1

a. Capacitors shall be mounted by normal mounting means on a metal plate and
the terminals shall be electrically connected. (Resilient spacer
referenced in 6.5 shall not be used for this test.)

b. In ljeu of 4.6.2.1c use the following:
Points of application of test voltage - Between terminals and metal plate.

c. Style CV3l does not require this test.

4.6.,3 Barometric pressure (reduced) (see 3.6). C citors shall be tested in

accordance with method 105 of MIL-3TD-207. The foll ng ‘details shall apply:
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4.6.4 Insulation resistance {see 3.7). Capacitors shall be tested in
accordance with method 302 of MIL-51D-202. The following details shall apply
a. Test condition - Rated voltage, but not to exceed 500 volts.
b. Special conditions - If faflure occurs at a relative humidity above
60 percent, the insulation resistance may be wmeasured asgain at a Frelative

humidity of 50 t5 percent.
¢. Point of measurement - Terminal to terminal.
d. Electrification time - Shall not exceed 1 minute.
4.6.5 Capacitance {(see 3.8). Capacitors shall be tested in accordance with
method 305'%?—ﬂff737577577—_75e following details shal) apply:
a. Test frequency - 1 MHz #100 kHz.
b. Limit of accuracy - *2 percent or 0.5 picofarad, whichever {is greater.
4.6.6 Dis{ipation factor (see 3.9). The dissipatfon factor of capacitors shall
be measured at both maximum and minimum capacitance setting at a frequency of 1

MHz #100 kHz. The accuracy of measurement shall be within 210 percent of the
1imit (see 3.9). The voltage applied shall be less than 30 volts peak.

4,.6.7 Temperature coefficient and capacitance drift (see 3.10).

4,.6.7.1 Temperature coefficfent. Capacitance-change measurement at 80 to 90
percent of maximum rated capacitance setting shall be made at the temperature
specified in table VI and at a frequency between 0.1 and 1.2 megaHertz. Each
measurement shall be made after the capacitor has reached thermal stability.
(Thermal stabflity has been reached when no further change in capacitance is
obtained between two successive measurements taken at 5-minute intervals,)

TABLE VI. Capacitance-change measurements.

{ [ ]
: Sequence } Temperature }
T ! . . !
| | C #2 C {
| | ]
| Step 1 Start at | 25

| Step 2 Reduce to | -55

| Step 3 Return to | 25 |
| Step 4 Raise to | 85 |
} Step 5 Return to } 25 }

4,6.7,2 Capacitance drift. Calculation of capacitance drift shall be based on
the maximum deviation between any two of the three measurements of capacitance at
25 °C (see table VI).

4.6.8 Terminal strength (see 3.11). A 4-pound force shall be applied between
each termTnal and the base. T1he force shall be applied parallel to the terminal
extension, and shall be increased gradually to 4 pounds and held at that value for
not less than 10 seconds.

L 3 SR, e s d

4.6.9 Torque (see 3.12). The torque required to start and maintain rotation of
the rotor shall be measured by a gradually applied force sufficient to turn the

rotor through at least one complete rotation.
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MIL-C-81C

4,6.10 Fatfgue (see 3.13). Capacitance, at maximum capacitance setting, shall
be measured as specified In 4.6.5., The rotors of the capacitors shall be
continuously rotated through the complete range (360 ) in alternating directions
at a rate of approximately 20 cycles per minute for a period of 5 minutes. The
driving mechanism used in this test shal} inciude a fiexibie coupiing to prevent
development of excessive pressures caused by misalignment of the driving shaft and
the shaft of the capacitor rotor. The capacitance, a4t maximum capacitance
setting, and the torque shall be measured as specified in 4.6.5 and 4.6.9,

respectively.

4.6,11 Life {(see 3.14).

4.6.11.1 For qualification inspection. Capacitance shall be set at 80 to 90

percent of maximum capacitance and measured as specified in 4.6,5. A dc potential
of 50 percent rated voltage unon which a peak alternating notentin’l of 50 percent
rated voltage at_a frequency of 100 Hertz or less is superimposed shall ;hen be
appiied to the capacitors for 1,000 %#iZ hours at a temperature of 85 C %2 C. pon
comnletion of the test, ranacitors shall be returned to standard test conditions
without disturbing the “initial capacitance setting. Insulation resistance and

capacitance shall be measured as speciffed in 4.6.4 and 4.6.5, respectively.

4.6.11.2 For quality conformance inspection. The l1ife test shall be conducted

> _

&5 specified in #,0,11.1.

4.6.12 Shock, specified pulse (see 3.15), Capacitors shall be tested in
accordance with method 213 of MIL-310-202. The following details and exceptions

shall apply:

a. Special mounting means - Capacitor fnail be rigidiy mounted on a
mounting fixture by the normal mou ng means.

2w
-

t

b. Number and direction of applied shocks - Thirty shocks, 10 blows in each
of 3 mutually perpendicular planes (5 in each of 2 directions). The test
p1anes shall be perpendicular to the normal mounting axls. perpendicu\ar

___________ PR | - >

LU L"E MUU"LIHQ Cll) 'lL" L"E bdpﬂLlLUl UUU] rocaceu ’U . cuu pﬂlﬂllcl 3%}
the mounting axis.

¢c. Test-condition letter - 1.
d. Electrical-load conditions -

- oy S [ | Py ey e = Y A o l_--
UT L€ raiteaud o voivage (S5ec
of the capacitor.

uring
1) 3 L'EE" LHC LC'ml"ﬂl)

D
3.

e, Measurements during shock - During the test, observations shall be made
to determine intermittent contacts of 0.5 millisecond (ms) or greater
duration or arcing or other indication of any open or short circuiting or
evidence of mechanical! damage.

f. Examinations after test - Capacitors shall be visually examined for
evidence of breakdown, arcing, and mechanical damage.

4.6.13 1bration! high freguenc; (see 3.16). Capacitors shall be tested in
GCCordance Witn mMELNOG 24Ul GOF MiL-olU-CuUle ine Gllﬁ#fﬁg details and éiceﬁtiﬁﬂ

shall apply:

a. Mounting of specimens - Capacitors shall be mounted as specified in
4.6.12a. The mounting fixture shall be so constructed as to preclude any
resonances within the test range. An examination of the mounting fixture
shail be made on a vibrator. If any resonant frequencies are observed,
adequate steps must be taken to damp the structure.

b. Electrical-load conditions - As specified in 4.6.12d.

[
~
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Test condition letter - B.

Measurements during vibration - During e la
an electrical measurement shall be made to de
contacts of 0.5 ms or greater duration or ope

)
(24
¥

~Y r
ne intermittent
sh

Examination after vibration - Capacitors shall be visually examined for
evidence of mechanical damage.

Final measurements - After the final vibration cycle, the inftial
capacitance sett1ng shall not be disturbed. Dielectric withstanding
voitage, capacitance, and ctss1pat1on factor shall be measured as
specified in 4.6.2, 4.6.5, and 4.6.6, respectively.

Moisture resistance (see 3.17) Capacitors shal
- g

702. The followin

Mounting - Securely fastened by normal mounting means.

Initial measurements - Capacitance shall be set at BO to ?O_pergent of
maximum rated capacitance and measured as specified in 4.6.5. Capacitance
measurements shall be made not less than 1 hour nor more than 4 hours
before test fnitiation.

Polarization and load - Not i

1

[+
w

.

D
¥

s}
n

Final measurements - After the final cycle, the initial capacitance
setting shall not be disturbed. Insulation resistance, dissipation

factor. and capacitance shal) be measured as specified in 4,6.4, 4.6.5,

and 4.6.6, respectively.

5. PACKAGING

6.1 Intended use. Capacitors covered by this specification are not intended
for temperature- C\‘iﬁ)‘)éﬁii\.lng purposes; nor should they be installed in circuits

section cont
ul is n

where periodic adjustment is objectionable. Users of these capacitors and
des1gners should recognize the‘11m1ts of capacitance stability as specified in
e ] -

k}
a.;u, J-&J, a.;w, JdedU, @NG V.17,

6.2 Acquisition requirements. Acquisition documents must specify the following:

Y
o.

Title, number, and date of the specificiation.

A S Al RAANTOC & F ~da_d 2o Al o --11-1;.-..1-- am o & wmaana., 4w & o
L35U€ OTFT VDUVILSO 10 DEe Citeu n t 1€ 5017Citaction, anu 17 reyuireu, wnv
specific issue of individual documents referenced (see 2.1).

Titie, number, and date of the appiicabie specification sheet, and the
complete type designation (see 1.2.1 and 3.1).

Levels of preservation and packaging and packing {see section 5j.
Applicable marking (see section 5).

IJanv‘v‘n
LRLA-R Y

a
wer TVuyT

h handlin
4 Sy

a tocte ara ronuired [(ceae toctiaon §)
nan 1§ testls are ! 1reg (see sectiion 2)

n
Ty
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MIL-C-81C

.3 Qua1if1cation. With reSpect to products requir!ng qualtification, awards
i be made only for products which are, at the time of award of contract
1ified for incTusion in Qualified Products List QPL No. 81 whether or not such
products have actually been so listed by that date. The attention of the
contractors is calied to these requirements, and manufacturers are urged to
arrange to have the products that they propose to offer to the Federal Government
tested for qualifiC¢L£on in order that they may be eligible to be awarded -
contracts or purchase orders for the products covered by this specification. The
activity responsible for the Qualified Products List is the 2750 ABW/ES; however,
information pertaining to qualification of products may be obtained from the
2::::52 Electronics Supply Center (DESC-E), 1507 Wilmington Pike, Dayton, OH

nnn

TSR =2V

D <
[[ =T

.4 Indirect shipments. The preservation, packaging, packing, and marking
i

rements apply onvy to direct purchases by or direct shipment to the
rements appiy Oniy <O girect purgnases oy o direct Snipment 0 IhC

ernment and are not intended to apply to contracts or orders between the
pplier and the prime contractor.

6.5 Mounting. It is recommended that a resilient spacer between the unit and
mounting sur?ace be used to avoid possible cracking or chipping of the ceramic

mounting base.

6.6 ldentification of max1mum capac1tance. For styles CVY1ll, CV14, CVZI and
Cv34, the approximate maximum capacitance value {s obtained by rotating the plated

area of the disk (rotor) until ft coincides as nearly as possible with the area of
the solder button terminal of the stator.

6.7 Subject term (key word) listing.

Caﬁat1tanue
Dissipation factor
r'< [ Y ol N PN d o = Mawmad o a P Y E T . T a sm - e s T d - b L oo
V.0 \.nanges rrum prev10us 15sSuée. maryi ld nMUuLtatcLtivuidy are vy ud>vtu T LI
revision to Tdentify changes with respect to the previous issue due to the
extensiveness of the changes.
14
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APPENDI

b

PROCEDURE FOR QUALIFICATION APPROVAL

1n ern
dU. LAY

10.1 Scope. This appendix detafls the procedure for submission of samples.
with retated data, for qualification inspection of capacitors covered by this
specification, The procedure for extending qualification of the required sample
to other capacitors covered by this specit!cat!on 1572150 outliged herein. This

appendix is a mandatory part of the specification. The information contained
herein is intended for compliance.

[ Y

S. This section is not appiicable to this appendix.

30.1.1 Singie-type submission. A sampie consisting of 25 sampie units of the
tyle and characteristic for which qualification 1s sought shall be submitted.
These sample units shall be of the highest capacitance value in the characteristic

for which quaiification is sought.

30.1.2 Single-style submission. A sample consisting of the required number of
sample units, or as specified in table VII, shall be submitted.

30.2 Test data., Each submission shall be accompanied by test data covering the
nondestructive tests listed in table Il which have been performed on the submitted

camnle unite, The parformance of the dectructive tects hy the (npn11ar on a

Suimp e wika v

duplicate set of sample units {s encouraged. A1l test data shall be submitted in
duplicate.

TABLE VII. Samples of single style submission.
1 | i I
iStyle | Number of | Type
{ { camnla undtc 1 dacianatian |
v v SRWPY IT WIIT I L] MU SITYHrE LW L]
| | - _ |
T | ] |
cvil | 13 | cviian7o !
| | 13 | CV11D450 |
T ] ! ]
icvig | 13 ! Cv14a070 |
{ | 13 | CV14D450 }
!C¥21 g 13 ; CV21A070 }
| | 13 | CvV21D450 |
! | ! T
Ilru21 ] 12 1 ~fUY1ANnaON 1
jwva24 | 19 1 VCYJAARAUOU i
| | 13 | CV3ILEHO0 |
| | ! 1
iCv34 | i3 | CY34A080 |
| | 13 | CV34E£600 |
1 I T T
itvde i i3 i C¥4azxXo70 |
| ! 13 | £v427300 |
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APPENDIX

TABLE VII. Samples of single style submission - Continued.

T T M T
\ | L} ]
|Style |\ Number of | Type |
! | sample unit | designation !
| ] I ]
1 | i 1
1Cvy98 | 13 | CY98F 2RS |
i i i3 i CV98K200 i
I I | [
ICveg | 13 ] CV99LA4RS |
i i i3 i CV98G500 i
! I I T
Icy97? | 13 | CV97R250 |
i i 13 | Cv97Q500 [
1 ! I T
ICvs0 | 13 | Cvy50X060 |
! ] i3 i___cv50v300 i

40. EXTENT OF APPROVAL

40.1 Single-type approval. Approval of voltage will be restricted to that

submitted. Approval of capacitance values will be restricted to values equai to
and less than the capacitance value in the characteristic submitted. Approval of

additional items will be granted provided that the manufacturer submits with his
sample a statement to the effect that the mechanical construction of the rotor

..... [ tha Adalasrtnis matamdal and tha dmnrannant da nnt diffar Ffram thnea nf
asd>emuviy, LHT UITITLLY TL WMELET 1@, QNIU LG THIPITYNIAIL UV Tive Wit e! TV LTIV WU
the characteristic approved.

AN ? Cinala_c+vla amnrnuval nnraval Af tha cuhmiecian chown in t£ahla VI wild

TV e & Jlllslc )LJIC upylv'ul. "’J’Jl\l'ﬂl i il G QUWINI 2SI LW ERARY A N 10 AWV I LR I Wi
be the basis for approval of intermediate capacitance values, voltages, and
characteristics in the style, provided the manufacturer submits with his sample a
cetatamant ¢n +tha affart +that ¢tha marhaniral cancetrurtinn nf ¢ho rntor accamhly
2LAGLOWMIT L v LiIT TitTCouw L Lia . LI I @il v Qo LCWVIFI LI UL & 1 Vil o wil G T W ew UIICHe Iy g
and the impregnant do not differ from the style approved.
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ustodians: Preparing activity:
Army - ER Air Force - 85
- EC
:::yForce - 85 Agent:
DLA - ES
Refiew acpjvities: (Project 5910-1684)
Air Force - 11, 99
DLA - ES

User activities:
Army - AR, AT
Navy - WC
Air Force - 19
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